S1 Supplementary model details
SST (0.5º×0.5º spatial resolution). The 25-category USGS land-use classification scheme was adopted 6 in order to provide land-cover data. The planetary boundary layer (PBL) parameterization used is the 7 'first-order' closure scheme developed by the Yonsei University (YSU) (Hong et al., 2006) . 8
The WRF numerical simulations were performed using triple two-way nesting, with the first domain 9 covering the extended area of Europe (23.0 to 77.0 o N, 14.5 to 44. 
gov). The 18
version applied for the current study (v8-03-01) uses the SOA chemical mechanism, which includes 19 the NOx-Ox-hydrocarbon-aerosol species module and a SOA module based on the framework 20 proposed by Chung and Seinfeld (2002) and Henze et al. (2008) . Moreover, the ISORROPIA II 21 package for aerosol thermodynamical equilibrium is used (Fountoukis and Nenes, 2007) . 22
A 9-month (January to September 2011) simulation of the global model is initially performed (4º 23 latitude × 5º longitude). Three-hour boundary conditions (BCs) are calculated for May-September 24 2011 (allowing 5-month model spin up) around a domain centered in to 25 45º E). Then, a nested run over this window is applied, with 0.5º (latitude) × 0.67º (longitude) 26 horizontal resolution (Protonotariou et al., 2013) . The vertical grid is composed by 47 levels up to 0.01 27 hPa. 28
29

S2 Emission model inputs
30
The PMCAMx applications are provided with hourly emissions for a series of pollutants from different 31 source categories. Data for the area of Greece include NO x , SO 2 , NMVOC, CO, NH 3 and bulk PM 10 32 emissions from several types of industries, road transport, central heating, maritime activities, 33 railways, air traffic, agricultural activities and isoprene, terpenes, NO from forests (provided by the 34 the changes related to the newer motor highway inside the Athens basin. These emissions vary against 1 season and weekday/weekend of the week. 2
In the frame of this study, emission rates for the area of Turkey are retrieved from the EMEP emission 3 dataset (http://www.ceip.at/webdab-emission-database/officially-reported-emission-data/). NO x , SO x , 4 NMVOC, CO, NH 3 PM 2.5 and PM coarse emissions from the 10 recommended SNAP sectors at 0.5º x 5 0.5º are horizontally downscaled to the model grid following the land use (eg. coarse ship emissions 6 are equally split only to the fine cells covered by the sea). The vertical downscaling of the EMEP 7 emissions for PMCAMx is done using the disaggregation factors proposed by Bieser et al. (2011) , as 8 described in Mailler et al. (2013) . The temporal disaggregation of the EMEP emissions from the yearly 9 totals to hourly values for a winter and a summer weekday and weekend is performed using the 10 temporal factors extracted from Greek National emissions. 11
The daily emission rates from anthropogenic and natural sources of gaseous and particulate 12 atmospheric constituents used in the PMCAMx model are given in Table S1 . The emissions of most 13 species in the two countries are in similar levels (e.g., nitrogen species are ca. 50 megaton/day). 14 Differences (e.g. in particulate sulfate) are attributed to difference in the surface coverage between the 15 two countries, and the fact that a significant part of Istanbul (and emission sources therein) is outside 16 the PMCAMx simulation domain (treated as BCs by GEOS-CHEM). At this point, it should be noted 17 that particulate sulfate is the most abundant anthropogenic emitted specie. This is in line with the 18 significance (above 60%) of the industrial contribution in PM 10 emissions in Athens and Istanbul 19 reported in Kanakidou et al. (2011) and explains the predominance of sulfate in the total aerosol 20 content in the EM (Kopanakis et al., 2012; Im et al., 2012; Tagaris et al., 2013) . 21
Sea-salt particles, road (tire, brake, road wear and re-suspension) and soil dust emission fluxes are 22 calculated online with meteorology, following the methodology developed and applied by 23 Athanasopoulou et al. (2008 Athanasopoulou et al. ( , 2010 . The size and chemical distribution of total aerosol emissions to 24 the species and size bins used by the current PMCAMx model applications are also described therein. 25
An update is related with the conversion of organic carbon (OC) to total organic aerosol (OA). In 26 particular, industrial and motorway OC emissions are multiplied by a factor of 1.25 and by 1.54, 27
respectively (Bergstrom et al., 2012; Brown et al., 2013) , so that the modeled organic concentrations 28 are directly comparable to the measured organic mass. The chemical speciation of the non-methane 29 hydrocarbons from transportation and industry for SAPRC99 is described in Bossioli et al. (2002) . Chem. Phys., 8(19), 5755-5769, doi:10.5194/acp-8-5755-2008 Phys., 8(19), 5755-5769, doi:10.5194/acp-8-5755- , 2008 Athanasopoulou, E., Tombrou, M., Russell, A. G., Karanasiou, A., Eleftheriadis, K. and as described in Athanasopoulou et al. (2008) . It is noted that sea-salt emissions are calculated online 5 with meteorology, thus they differ from day-to-day. This value corresponds to the date 29 August 6 2011. 7 b Aeolian soil dust emissions (mainly calcium, potassium, magnesium) from the whole simulation 8 domain are calculated online with meteorology, thus they differ from day-to-day (Athanasopoulou et 9 al., 2010). This value corresponds to the date 29 August 2011. 10 c Nitrate is only produced due to road dust re-suspension (Athanasopoulou et al., 2010). 11 12 Table S2 . Mathematical formulation and statistical benchmarks, goals and criteria for 1 evaluating the model system used in this study. 50, 101, 83, 192, 58, 56, 149, 50 (goals b ) 75, 118, 102, 193, 81, 80, 158, 75 (criteria b ) Normalized Mean Bias 
